Introduction The new case detection rate of leprosy and new cases among children remain high in Sri Lanka indicating ongoing transmission. Identification of the positive contacts and the source of infection would break this chain of transmission. Contact tracing is known to identify early disease and thus prevent disabilities. However, in the recent past little emphasis has been laid on contact tracing by the health care providers.
Introduction
Leprosy is a chronic disease leading to disability and loss of functional independence. Early detection and treatment is important in preventing complications. Sri Lanka has reached the WHO elimination targets in 1995. Leprosy is a disease with a long incubation period. This makes identification of the possible source of infection difficult. Transmission of leprosy is thought to be primarily person-to-person by air borne spread. The risk of developing leprosy is 5-10 times higher if one member of the family has developed the disease previously and higher if the primary case has lepromatous leprosy and lower if tuberculoid leprosy [3] .
Identification of the possible source of infection and a better understanding of the mode of transmission will help the future eradication strategies. The main objective of this study was to identify the positive contacts within the households.
Methods
The study was conducted at the Lady Ridgeway Hospital, Colombo, Sri Lanka, during a period of one year and nine months from January 2007. The index cases were defined as children of less than 12 years who were presently on anti leprosy treatment or who were newly diagnosed with leprosy. The diagnosis of leprosy in the index cases was made mainly on clinical grounds. In some instances the diagnosis was confirmed by characteristic histological changes or positive skin smear. The household contacts were defined as persons who live together with the index case or frequent visitors to the household. All contacts who volunteered to participate were included in the study. Verbal consent was obtained from the participants following explanation of the nature and the spread of the disease and the objectives of the study. For participants below 12 years consent was obtained from the parent or the legal guardian. Approval for the study was obtained from the ethical review committee of the Lady Ridgeway Hospital.
An interviewer administered questionnaire was used to record the details of the index case and the contact. For children who were already on treatment additional information was taken from the clinic records. All contacts were examined by the authors for clinical evidence of leprosy. Skin biopsies were performed in all clinically suspicious lesions and skin smears were done in some cases. 
Results
A total of 100 index cases were included of which 62% were males. 96% of the index cases had polar tuberculoid (TT) leprosy (the majority having a single patch) or borderline tuberculoid leprosy (BT). Only 4% had borderline lepromatouos leprosy (BL). There were no polar lepromatous (LL) patients.
The total number of contacts identified for 100 index cases was 344. Out of them 311 (90.40%) volunteers were examined for clinical evidence of leprosy.
A total number of 51 positive contacts were detected among the household contacts of 100 index cases. 33% of the index cases had a positive contact. 11% had more than one positive contact (range 2-4). Forty four (83.2%) of the positive contacts were of TT/BT leprosy. 18 (35.3%) of the positive contacts were less than 15 years of age. When considering the relationship to the index case, most (33.3%) were siblings while 25.0% were parents and 20.8% were grandparents. Out of the 51 positive contacts 15.7% were currently on treatment, 31.3% had completed therapy, 3.9% were defaulters and 49.0% were detected as new cases. It is important to note that twenty five persons (8.0%) out of a total of 311 household contacts examined were detected as de novo cases.
Discussion
Although Sri Lanka has achieved the leprosy elimination target of the WHO in 1995, the new case detection rate has been static over the past decade and the childhood leprosy rate remains high [1, 2]. Leprosy is found in clusters and screening of contacts will help to determine the source of infection and to break the chain of transmission.
A previous study in Sri Lanka showed that 20% (148/726) of the leprosy patients had more than one leprosy patient in the family with a positive contact rate of 4.8% among household contacts [4] . Our study showed relatively higher values with 33% of the index cases having at least one positive contact with 16.4% of the household contacts having leprosy.
However, similar results have been observed in some other countries. A study done in India showed that a history of contact was present in 38.8% with 95% of them being within the family [5] . A Brazilian study revealed that 44.7% reported a known leprosy contact and 14% were within the household [6] . The household contact rate is much higher in countries where leprosy is not endemic [6] . A study of children with leprosy done in China showed that 70.0% of the affected cases were infected by intrafamilial contact [7] . All these findings emphasise the importance of contact tracing in the control of leprosy.
Although the 7th WHO Expert Committee in June 1997 had recommended that the household contacts of the patient should be examined for evidence of leprosy, implementing this strategy has been limited due to ethical considerations, fear of exacerbating stigma and difficulties in implementation [8] .
In our study, out of 51 positive contacts 25 (49.0%) were detected as new patients. The chances of detection were high as all contacts were carefully examined by the authors. Most studies in the literature have concentrated on the index case and looked for the transmission rate to contacts in the future [6] . We regarded the index case as the secondary case and tried to locate other positive contacts within the household. The source of infection could not be identified exactly from this study. However, the new case detection rate was 8.03% in the contact population when compared to the national figure of approximately 10 per 100,000 of population [9] . This highlights that the household contacts are at a higher risk of developing the disease and the value of screening contacts of all leprosy patients. These findings further strengthens the WHO global strategy agreed for 2011-2015, to examine all household contacts of newly detected patients as a positive step forward to detect cases early.
The study being a cross sectional one, the dynamic nature of the disease was not assessed. Some of the new cases we have detected may turn out to be indeterminate leprosy. At the same time the possibility of a percentage of the household contacts that were negative for leprosy developing the disease later was not assessed. The sample bias of recruiting the volunteers who may be symptomatic was minimised by the high participation rate (90.04%) of the contact sample.
An interesting feature of the results was that 86.3% of positive contacts and 96% of the index cases were TT/ BT type of leprosy. A study done in Northern Malawi revealed that the individuals living in household or dwelling in contact with paucibacillary cases were at approximately two-fold increased risk compared with individuals not living in such households or dwellings [3] . But this would not explain the rate of TT/BT contacts found in our study. One possibility for a higher risk is exposure to a common source of infection outside the household. As the source of infection was not revealed from this study this should extend to the neighbourhood and other social contacts as well. Genetic predisposition to development of the disease is another explanation [10] . The findings of multiple positive contacts in 11% of the index cases and 20.8% of positive contacts being below 15 years favours genetic susceptibility to contract disease. These findings also raise the question of other modes of transmission of leprosy bacilli which are yet to be proved.
Conclusions
This study emphasises the fact that household contacts of leprosy patients are at a greater risk of developing the disease and that the possibility of new case detection is significantly higher in the contact population than the normal population. The health care providers and policy planners in leprosy control programmes should pay more attention to contact tracing of all leprosy patients, although it is a disease which has reached the WHO elimination targets.
